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ABSTRACT 
 
Tulip belongs to a group of bulbous plants which needs a cold period to ensure flowering and for the 
development of sufficient stem length. Therefore in present study, the influence of cold treated (below 5 
°C) and different growth bed on flowering time and on flower characteristics were evaluated. The result 
of the study revealed that  cold treatments at  3 °C and using of water as growth medium proved the best 
condition for producing tulip flower. 
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1 Introduction 
 
Tulip (Tulipa) is one of the most popular ornamental bulbous 
which belongs to family Liliaceae. The major center of origin 
for tulip is situated in Central  Asia (Le Nard & De Hertogh 
1993; Coskuncelebi et al., 2008). Hundreds of tulip cultivars 
with  a  wide  variation  in  flower  colors  and  shapes  were 
reported from the throughout the world.  Most of the studied 
varieties  were  placed  in  Tulipa  gesneriana,  although  some 
varieties (e.g. Darwin hybrid) are made by crossing with other 
species such as T. fosteriana, T. kaufmanniana, T. greigii, and 
T. vvedenski. Because of the availability  of  large number  of 
cultivars,  tulips  can  be  easily  planted  in  almost  all  climate 
zones of world(Ohyama et al., 2006). 
 
Tulip belongs to bulbous plants group, so it needs a cold period 
to ensure flowering and development of sufficient stem length. 
That’s  why  flowering  in  most  of  the  tulip  cultivars  were 
reported at the early days of December. The climate influences 
the development of the new tulip flower shoot until the bulbs 
are  lifted.  Previous  studies  indicate  that  cold  treatment  and 
gibberellin application accelerates the flowering, stimulates the 
tulip  stem  elongation  and  prevents  the  flower  bud  abortion 
(Hanks, 1984; Suh & Cho, 1997). 
 
Various researches have shown that tulip bulbs which receive 
cold treatment before the winter months can be brought into 
flowering  stage  before  their  natural  flowering  period.  This 
method  is  called  forcing  (Ohyama  et  al.,  2006).Tulips  are 
forced by storing bulbs in a cool temperature in summer and 
cultivating  in a heated greenhouse. Cooling temperatures for 
tulips are 9°C and below. This cold treatment is an intimation 
of  winter  and  it  stimulates  the  conversion  of  reserve  food 
starch in sugar. These sugars, in turn, serve for food for the 
plant  that  is  being  formed  (Lazarus,  2005).  Different 
temperatures will yield different results. For example, ‘high’ as 
opposed  to  ‘low’  temperatures  will  produce:  shorter  flower 
stems,  larger  flowers,  longer  greenhouse  period,  less  risk  of 
flower blast (in early forcing) and faster growth of stem and 
roots. 
 
The duration of cold treatment depends on the cultivars. Each 
cultivar has its own requirements for cold and it varies from 
about 12 to 20 weeks. The duration depends on the time  of 
forcing, the cultivar, the number of cold weeks and the forcing 
temperature. On an average, the forcing done earlier in the year 
takes a few more days than later on. If there are not enough 
cold  weeks,  the  duration  in  a  greenhouse  will  be  increased 
considerably.  The  ideal  greenhouse  temperature  after  cold 
treatment  is  15-17  degree  °C  (Shakarami,  2013).  The  more 
time the tulips are given to grow at a leisurely pace, the better 
the quality will be. If the temperature is increased, the number 
of days until bloom will decrease, but so will the quality. 
 
Effect of various types of media from sand to heavy clay/loam 
soil on forcing was also reported. Currently, more and more 
Dutch growers are forcing in water (Lazarus, 2005).. Special 
trays have been developed with pins penetrating each bulb to 
offer  support  and  canals  of  water  below.  For  large  growers 
there are many advantages to this method including improved 
hygiene,  easier harvest and a cleaner product.  For the home 
forcer, clean gravel to support the bulbs and attention to the 
water  supply  should  make  this  technique  one  worth  trying 
(Lazarus, 2005). Objective of this study was to evaluate of the 
influence of cold treated below 5 °C and different growth bed 
on  forcing  period  and  flower  characteristics  of  tulip  under 
greenhouse condition. 
 
2 Materials and Methods  
 
This  experiment  was  carried  out  in  Dec.  2013  at  Plant 
Production  Department,  Imam  Khomeini  Higher  Education 
Centre, Karaj - Iran. Bulbs of Tulip, Princes Catharina Amelia 
which is single flowered were used in the experiments. Tulips 
with the cover of 10-12 cm in circumference were purchased 
from commercial grower in Karaj, Iran. Bulbs were stored at 
3°C for 4 weeks until planting on 16 January 2014( Lee & Suh, 
2005) then the bulb were put on three growth beds i.e. sand, 
clay and sand in equal ratio and  water only (pots with 30×30 
diameters)  in  greenhouse  where  the  temperature  was 
maintained at 20±1°C (day) and 15±1°C (night).  
 
All treatments have 3 repetitions. At flowering, The measured 
characteristics in this experiment included days from planting 
to flowering, number of nodes, diameter of bulbs (cm), total 
weight (g), stem length (cm), root length (cm), weight of bulbs 
with root and without root (g), plant weight without bulb (g), 
number  of  bulblets  and  weight  of  each  bulblets  (g).  These 
parameters  were  recorded  on  23  February  2014.  The 
experiment  was  conducted  based  on  completely  randomized 
design.  The  data  obtained  from  pots  measurements  and 
laboratory observations were subjected to analysis of variance 
using  SPSS  software  and  the  Duncan  mean  separation  test 
procedure was applied. the experiments has arranged using a 
completely  randomized  design  (CRD)  in  a  controlled 
environment.  The  data  were  analyzed  by  one  way  ANOVA 
using Minitab® Release 
 
13.2 (Minitab Inc.). Following ANOVA, the least significant 
difference  (LSD)  test  at  P  =  0.05  was  used  to  separate 
treatment means. 
 
3 Results and Discussion  
 
The different growth medium showed significant effects on the 
total weight, number of nodes, , stem length, root length, plant 
weight without bulb, number of bulblets and weight of  each 
bulblets  (P<0.01).  However  the  others  are  measured 
characteristics, diameter of bulbs, weight of bulb with root and 
weight of bulb were not changed significantly (table 1). 
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Table 1 Analisis variance studied characters tulip flower treated. 
 
Treatment 
source 
 
df 
Total 
weight(g) 
Number 
of nodes 
Diameter 
bulb(cm) 
Stem 
length(cm) 
Root 
length(cm) 
Weight 
bulb & 
root(g) 
Weight 
bulb(g) 
Weight 
plant- 
bulb(g) 
Number 
bulblets 
Weight 
bulblets 
(g) 
treatment  2  23.63**  2.881**  0.251ns  215.6**  14.076**  1.542ns  1.394ns  110.272**  1.324**  5.392** 
Error  9  37.2  0.019  0.128  2.8  0.162  3.121  3.145  7.301  0.004  0.449 
CV    4.1  17.2  3.6  4.3  4.5  9.3  11.9  9.8  1.9  17.1 
*=P<0.05, **=P<0.01 , df = degrees of freedom 
 
Table 2 The effect of different growth mediums used for planting tulip bulbs after forcing on the flower characters. 
 
treatment  Total 
weight(g) 
Number 
of nodes 
Diameter 
bulb(cm) 
Stem 
length(cm) 
Root 
length(cm) 
Weight 
bulb & 
root (g) 
Weight 
bulb(g) 
Weight 
plant- 
bulb(g) 
Number 
bulblets 
Weight 
bulblets(g) 
Sand  55.0a  1.69a  10.0a  48.3a  10.5a  18.0a  14.1a  34.1a  4.06a  3.03b 
Water  41.1b  1.00b  10.2a  36.5b  7.2b  19.2a  15.2a  23.6c  4.04a  5.09a 
Sand+clay  53.5a  0.00c  10.5a  50.2a  10.3a  19.1a  15.1a  28.2b  3.05b  3.13b 
 
The results were obtained from planting the bulbs after forcing 
in  the  mediums  exhibited  the  highest  amount  of  the 
characteristics  were  observed  in  plants  that  have  gotten  the 
sand  potted  medium  except  the  weight  of  bulblet  that  the 
highest amount measured in plants their medium were water 
(Table 2). Based on the result observed in table 2 except the 
number  of  nodes  (1.69),  weight  of  the  plant  without  bulb 
(34.1) and number of bulblet (4.06) that the highest amount of 
the  characters  recorded  by  plants  growth  in  sand  and  water 
medium, about the other characters difference between plants 
growth into sand and sand+clay were not significant, they were 
almost equal. 
 
Tulip  is  one  of  the  most  popular  ornamental  bulbous  plants 
around the world. In addition to out-door planting, tulips are 
used as potted growing plants and cut flowers. Their bulbs are 
forced by storing bulbs in a cool temperature in summer and 
cultivate in a heated greenhouse. Based on the study results, 
treatment  the  bulbs  at  3°C  are  sufficient  for  decreasing  the 
forcing and storing the time tulip bulbs.   
 
Although,  all  the  regarded  characters  in  this  study  are 
important  for  tulip  flower  planting,  marketing  and  longevity 
but  among  these  diameter  of  bulbs,  stem  length,  number  of 
bulblets and weight of bulblets are more important index. After 
forcing,  the  plants  characters  which  were  planted  in  water 
exhibit  equal  amount  or  more  than  the  other  used  media. 
Therefore  the  condition  of  temperature  <  5°C  and  water 
medium  has  been  suggested  for  forcing  and  planting  tulip. 
Based  on  the  results,  the  flowers  come  from  the  above 
mentioned conditions have shown the best quality. 
 
The purpose of these experiments was to investigate whether 
chosen  lower  temperature  (under  5°C)  and  kind  of  growth 
medium  can  improve  quilty  of  forcing  tulip.  According  to 
previous studies storing the bulbs in low temperature causes 
the  proper  growth  of  stem,  improves  of  flower  quality  and 
decreases  physiological  disorders  during  forcing  period 
(Charles - Edward and Reese, 1975; Dole and Wilkins, 1999; 
Dole, 2003).Sochacki (2005) reported The results concerning 
quality  of  forced  tulips  suggest  that both  fertilization  during 
bulbs  growing  and  nutrient  concentration  in  forcing  media 
affected  quality  of  cut  flowers  and  the    effect  of  growth 
medium on quality of tulip forced was confirmed by Lazarus’ 
reserch  (2005).The  present  experiment  results  showed 
temperature  3°c  and  water  medium  have  provided  the  best 
condition .  In this condition we  can decrease  forcing period 
and increase flowers quality. 
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